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CONCLUSIONS 
 Optimal fitting spherical miniscleral contact lenses worn for 
3 h resulted in significant transient tissue compression.  
 The greatest compression was observed superiorly (mean 
~50 µm), most likely due to the additional force of the 
eyelid, with partial recovery 3 h after lens removal.  
 The majority of the morphological changes occur in the 
conjunctiva and episclera.               DISCLOSURES: NONE 
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 RESULTS 
 Significant total tissue compression was observed following 
3h of lens wear (mean -24.1±3.6 μm averaged over all 
regions and locations, p<0.001). 
 This tissue compression diminished 3h after lens removal to 
-16.9±1.9 μm, but was still significantly thinner relative to 
baseline (p<0.001).  
 The greatest mean total tissue change across all locations 
was observed between 0.5 to 2.5 mm posterior to the 
scleral spur (i.e. the approximate landing zone of the lens, 
between 1.5-2.5 mm from the limbus, assuming no 
significant lens decentration). 
 Linear regression revealed a positive association between 
total tissue compression and the conjunctival/episcleral 
compression (p<0.001; R2=0.64, β=0.80), indicating that the 
majority of the change (~70%) occurred at the 
conjunctival/episcleral level (Table 1). 
 Apical clearance of the lens was not associated with the 
magnitude of compression in total tissue thickness 
immediately following lens removal (r=0.43, p=0.21).  
 
PURPOSE 
 To quantify regional (nasal, superior, temporal and inferior) 
and location specific (corneal and scleral) tissue 
compression following short-term miniscleral contact lens 
wear. 
Figure 1. Illustration of the scanning protocol used to image the anterior 
segment (left), and an example OCT image (right). Original (right-top) and 
segmented (right-bottom) B-scan with the three boundaries of interest 
(anterior conjunctiva [red line], anterior [blue line] and posterior sclera 
[green line]). The vertical dashed white line (marks the scleral spur) was 
used as the reference from which the scleral thickness was averaged 
over 0.5 mm length sections. Two locations were anterior to the scleral 
spur (CS1 and CS2) and seven posterior to the scleral spur (S1 to S7). 
METHODS 
 10 young (mean 27±5 years), healthy participants with 
normal corneas participated. 
 Optical coherence tomography (OCT) images of the 
anterior eye were captured before, immediately following 
3h of lens wear and then 3h after removal of a miniscleral 
contact lens (ICD™ 16.5, Paragon Vision Sciences, USA). 
 The optimal fitting spherical contact lens was determined 
using the manufacturers fitting guide based on the corneal 
sagittal height measured over a 10 mm chord and slit lamp 
examination with sodium fluorescein. 
 The region analysed encompassed 1 mm anterior and 3.5 
mm posterior to the scleral spur (Figure 1). Natural diurnal 
variations in thickness were measured on a separate day 
and compensated for in subsequent analyses. 
 An experienced masked observer segmented each OCT 
scan (Figure 1) and selected common anatomical 
landmarks in each en-face OCT image to allow accurate 
scan alignment between measurement sessions. 
 Tissue thickness was extracted over 0.5 mm segments 
and RM-ANOVA was used with quadrant (temporal, nasal, 
superior, inferior) and location with respect to the scleral 
spur (CS1, CS2, S1 to S7) as within-subject factors for the 
analysis of change in tissue thickness. 
RESULTS (continued) 
 The greatest magnitude of compression was observed 
superiorly (-49.9±8.5 µm, p<0.01), followed by temporally 
(-19.8±5.2 µm, p<0.05).  Changes in total tissue thickness 
for the nasal and inferior quadrants were on average, less 
than -15 µm (p>0.05) (Figure 2). 
 3h after lens removal, the superior and temporal regions 
continued to show small but statistically significant (p<0.05) 
tissue compression. 
  Thickness change (µm) 
 Tissue Conjunctiva/episclera Sclera 
Location 
(mm) 
0h after 
removal 
3h after 
removal 
0h after 
removal 
3h after 
removal 
S1 
(0.0-0.5) 
-21.8 ± 8.5* -19.8 ± 7.7* -6.8 ± 7.3 -8.6 ± 7.2 
S2 
(0.5-1.0) 
-38.1 ± 8.7* -16.4 ± 6.7* -5.6 ± 6.0 -9.0 ± 5.4 
S3 
(1.0-1.5) 
-41.8 ± 7.5* -14.8 ± 5.5* -6.3 ± 5.9 -4.8 ± 4.3 
S4 
(1.5-2.0) 
-37.2 ± 7.1* -15.6 ± 4.6* -2.8 ± 5.5 -0.1 ± 4.0 
S5 
(2.0-2.5) 
-22.1 ± 5.9* -10.9 ± 4.5* -5.5 ± 4.8 -1.9 ± 4.5 
S6 
(2.5-3.0) 
-13.3 ± 4.8* -8.0 ± 6.5* -4.1 ± 4.5 -4.1 ± 5.6 
S7 
(3.0-3.5) 
-4.3 ± 5.6 -4.1 ± 6.4 -5.9 ± 4.9 -2.7 ± 5.3 
Table 1. Location specific changes in tissue thickness (mean ± SEM, 
μm) posterior to the scleral spur averaged over all regions (temporal, 
nasal, superior, inferior) immediately following lens removal and after the 
three hour recovery period. Values where a pairwise comparison revealed 
a statistically significant change from baseline (* p<0.05). Negative values 
represent tissue compression.  
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Figure 2. Region specific changes in tissue thickness (mean ± SEM, 
μm) averaged over all locations (CS1-S7) immediately following lens 
removal and after the three hour recovery period. 
 The greater degree of tissue compression observed 
superiorly may be a result of the interaction between the 
eyelid and the lens. 
 Scleral topography and the extraocular muscle insertion 
points may influence lens centration and tissue 
compression, particularly for larger diameter scleral lenses. 
 Further research investigating the temporary morphological 
changes in anterior ocular structures  following longer term 
scleral lens wear is required. 
